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Facts About Radium
 Alkaline metal (Ross 2016)
 Atomic number=88 (Ross 2016)
 Common Isotopes: Ra-226 and Ra-
228(Ross 2016)
 Electron Configuration: 1𝑠2 2 𝑠2 2 𝑝6 3 
𝑠2 3 𝑝6 3 𝑑10 4 𝑠2 4 𝑝6 4 𝑑105 𝑠2 5 𝑝6 4 
𝑓14 5 𝑑10 6 𝑠2 6 𝑝6 7 𝑠2 (Straka)
 Extremely radioactive (Ross 2016)
 Very reactive and can emit radiations 
that potentially cause health 
concerns which can, after immense 
exposure, ultimately leads to death. 
("It's Elemental")
HISTORY OF RADIUM DIAL 
WATCHES
Bright Future:
Radium dial watches 
became a hit in the 
1920s.
People wanted to work 
in that industry.
The workers would use 
their tongues to make a 
fine tip for their brushes 
to paint the dials on 
individual watches.
They painted their teeth 
and nails with radium 
and were encouraged 
to consume it.
(HISKEY "GLOWING IN THE DARK, THE "RADIUM GIRLS"" 
2014)
("Radium_Paint_Factory_Workers_Mouth"
)
HISTORY CONT.:
Unexplainable Outcomes:
The painters developed 
necrosis on the maxilla 
and mandible (jaw bones)
(Gillmore et al, 92)
They realized that their 
teeth were decaying.
The skin around their mouths 
were starting to open up 
holes. In 1922, Cecil Drinker, 
a Harvard physiologist, later 
discovered this was due to 
the radium they consumed. 
What was in the radium 
that caused such a 
dreadful outcome?
(HISKEY "GLOWING IN THE DARK, THE "RADIUM GIRLS"" 
2014)
(Hunter)
(Moore 2017)
Radium was used 
in:
• Water
• Creams
• Toothpaste
• Certain medicines
(Hiskey "Glowing in the Dark, The "Radium 
Girls"" 2014)
(Jacques) (vintage_ads & write_light 2014)
("Radioactivity") (Grove)
(Gillmore et al, 91)
Consists of:
Phosphorescent 
zinc sulfide 
(ZnS)
Radium (226Ra)
Mesothorium 
(228Ra)
Radiothorium 
(228Th)
MATERIALS 
USED FOR 
EXPERIMENT 
Materials Quantity
Pocket watches (1930s-1950s) (Gillmore et al, 94-95)
15
Wristwatches (1950s-1960s) (Gillmore et al, 94-95)
18
World war I compass (Gillmore et al, 94-95)
1
A phantom (Gillmore et al, 94-95)
(objects used to mimic the human tissues to test how certain 
radiations affect the body) (Bouchard, et al. 2010)
-
A body thermoluminescence dosimeter(Gillmore et al, 94-
95) -
Mini-Rad 1000 (to measure gamma dose rates) (Gillmore
et al, 94-95) -
An alpha/gamma spectrometer(Gillmore et al, 94-95)
-
A C39 detector (to assess the leakage of radium gas)
(Gillmore et al, 94-95) -
Step 1
• The Mini-Rad 
1000 was 
used to 
determine 
the gamma 
radiation 
dose each 
watch 
emitted.  
Step 2
• The alpha 
and gamma 
spectrometry 
was 
performed to 
determine 
the 
composition 
of 226Ra in the 
watch.
Step 3
• A phantom 
was used to 
calculate the 
amount of 
radiation 
bodies were 
exposed to by 
the radium 
dial watches.
Step 4
• A C39 
detector was 
used to find 
out how 
much radon 
gas was 
leaking from 
the dial 
watches. 
PROCEDURE
(Gillmore et al, 94)
("experiment-test-lab-ss-1920")
Results
The front side of  the watch released a higher does of  radiation than the back side. 
4 alpha emissions were confirmed (226Ra, 222Rn,218Po and 238U) 
The gamma spectrometer confirmed the presence of  226Ra. When it decays it 
emits alpha beta and gamma radiations.
(Gillmore et al, 97)
Radiations: Alpha Beta and 
Gamma Emissions
(Libretexts 2019)
Radium and Bone Destruction
Body is exposed to 
radium through 
breathing drinking or 
touching (" RADIUM -
226 AND 228" 2015)
Radium is left in the 
body for a very long 
time(" RADIUM - 226 
AND 228" 2015)
This allows the radium 
to flow throughout the 
body(" RADIUM - 226 
AND 228" 2015)
The bones are mostly 
affected because 
radium decreases the 
red blood cell count 
("The Radium Girls: 
How an entire 
workforce was killed 
by radiation poisoning 
– How It Works" 2017)
Anemia, Jaw Necrosis, 
Sarcoma ("The Radium 
Girls: How an entire 
workforce was killed 
by radiation poisoning 
– How It Works" 2017)
("The Radium Girls: How an 
entire workforce was killed 
by radiation poisoning – How 
It Works" 2017)
("The Radium Girls: How an 
entire workforce was killed 
by radiation poisoning – How 
It Works" 2017)
CONCLUSION
This experiment was held in 2012 to understand the 
components of the dial watches that make them 
very dangerous. They found multiple alpha, beta 
and gamma emissions. Beta emissions can be 
avoided with a t-shirt or some form of clothing that 
would block the emission. For gamma emissions, they 
can penetrate the skin very easily and can cause 
many complications. (Gilmore et al, 91-98)
Radium is highly reactive. It was believed that 
radium emitted a healthy type of radiation that 
would strengthen the body and protect it from 
cancers. People believed it acted the same way 
calcium does towards our bones. It was later on 
discovered that unlike calcium, radium destroys and 
breaks down the bones. (Hiskey)
References
• Bouchard, Jean-Pierre, et al. “Reference Optical Phantoms for 
Diffuse Optical Spectroscopy. Part 1 – Error Analysis of a Time 
Resolved Transmittance Characterization Method.” Optics 
Express, Optical Society of America, 14 May 2010, 
www.osapublishing.org/oe/abstract.cfm?uri=oe-18-11-11495.
• Cerebrands. “Radium Element by Cerebrands.” TeePublic, 9 Mar. 
2017, www.teepublic.com/t-shirt/1303161-radium-element.
• Chris. “Experiment-Test-Lab-Ss-1920.” ICL Vacuum Cooling, 
www.vacuumcooling.eu/research-and-development-at-
icl/experiment-test-lab-ss-1920/.
• CoGrove, Gretchen. Chlorine :: Periodic Table Printmaking 
Project, periodictableprints.com/table/88.html.
References
• Connor, Andrew. “A Brief History of Watch Lume and How It Works Gear 
Patrol.” Gear Patrol, Gear Patrol, 14 Feb. 2017, 
gearpatrol.com/2017/02/13/how-watch-lume-works/.
• Gillmore, Gavin K, et al. “Radium Dial Watches, a Potential Hazardous 
Legacy?” Philosophical Transactions of the Royal Society B: Biological 
Sciences, The Royal Society, 2012, doi.org/10.1016/j.envint.2012.03.013.
• Hiskey, Daven. “Glowing in the Dark, The ‘Radium Girls.’” Today I Found Out, 
12 June 2014, www.todayifoundout.com/index.php/2014/06/five-women-
caled-radium-girls-improved-factory-working-conditions/.
• Hunter, Cryptid. “r/Oldschoolcreepy - The Radium Girls Were Female Factory 
Workers Who Contracted Radiation Poisoningfrom Painting Watch Dials with 
Self-Luminouspaint. The Women Had Been Told the Paint Was Harmless, and 
Subsequently Ingested Deadly Amounts of Radium, in One Case a Tooth Was 
Pulled with Part of the Jaw Still Attached.” Reddit, 
www.reddit.com/r/oldschoolcreepy/comments/9h55en/the_radium_girls_w
ere_female_factory_workers_who/.
References
• “It's Elemental.” It's Elemental - The Element Radium, 
education.jlab.org/itselemental/ele088.html.
• Jackson, Morgan R. “Radium.” Go to Your Profile, 
edu.glogster.com/glog/radium/25qtjrblrp6?=glogpedia-source.
• Jacques, Susan. Frequently Asked Questions about Mixed Waste, 
www.orau.org/ptp/collection/quackcures/radiumwaterjarwtr.ht
m.
• Libretexts. “17.3: Types of Radioactivity: Alpha, Beta, and 
Gamma Decay.” Chemistry LibreTexts, Libretexts, 23 Feb. 2019, 
chem.libretexts.org/Bookshelves/Introductory_Chemistry/Map:_
Introductory_Chemistry_(Tro)/17:_Radioactivity_and_Nuclear_C
hemistry/17.03:_Types_of_Radioactivity:_Alpha,_Beta,_and_Ga
mma_Decay.
References
• Moore, Kate. “The Forgotten Story Of The Radium Girls, Whose 
Deaths Saved Thousands Of Lives.” BuzzFeed, BuzzFeed, 5 May 
2017, www.buzzfeed.com/authorkatemoore/the-light-that-does-
not-lie.
• “Radioactivity.” Quotes | Collect Medical Anitques, 
collectmedicalantiques.com/gallery/radioactivity.
• RADIUM - 226 AND 228. Jan. 2015. 
• “Radium_Paint_Factory_Workers_Mouth.” The Watch Doctor, 
blog.watchdoctor.biz/2016/04/24/watches-radium-dial-hands-
radium-girls/radium_paint_factory_workers_mouth/.
• Ross, Rachel. “Facts About Radium.” LiveScience, Purch, 14 Oct. 
2016, www.livescience.com/39623-facts-about-radium.html
References
• Straka, Jan. “Radium.” Czech Version, 
www.tabulka.cz/english/elements/configuration.asp?id=88.
• “The Radium Girls: How an Entire Workforce Was Killed by 
Radiation Poisoning – How It Works.” How It Works, 2 May 
2017, www.howitworksdaily.com/the-radium-girls-how-an-
entire-workforce-was-killed-by-radiation-poisoning/. 
• vintage_ads, and write_light. “Contest Entry: Quackery & 
Radium Cream.” Recent Entries, 3 Nov. 2014, vintage-
ads.livejournal.com/5556117.html.
